DESIGN OF SYNTHETIC DNA PROBES. 



1 2 3 4 5 6 7 8 9 10 11 12 13 U 15 
A. M-N-P-N-M-R-S-E-H-D-T - I - K- T- T 
ATG AAT CCN AAT AAT CGN TCN GAA CAT GAT ACN ATT AAA ACN ACN 
C C CAGAAGT G C C [ G 
G C A 



B. ATGAATCCTAATAATCG 
C C C C 
A 
G 



C. GAAt ATCATACAAT TAA 
G C C G C 
A 

A. PROTEIN SEQUENCE OF THE N-TERMINI OF PEAKS A AND 8 OF THE B.T.T. TOXIN 
AND DEDUCED DNA SEQUENCE. 



B. SYNTHETIC A1 PROBE, 32-FOLD DEGEUERATE 17-MER, BASED ON AMINO ACIDS 1-6. 

C. SYNTHETIC A2 P« r 48-FOLD DEGENERATE 17-HER, BASED ON AMINO ACIDS 1-13. 



FIG.l 



SEQUENCE OF THE B.t.t. INSECTICIDAL TOXIN GENE AND FLANKING REGIONS 



H 
i 

n 
f 
1 

gagcgnctaHafaarcatQtQffltttttTATTGGAATGATTAAGATTCCAATAGAATAG 

1 + 4 + 4 4 + 6| ) 

ckgctgataofattagtatgtQfaoattgATAACCTTACTAATTaAAGGTTATCTTATC 
S 

M f F M 

n a o b 

IN k o 

11 12 

TGTATAAATTATTTATCTTGAAAGGAGGGATGCCTAAAAACGAAGAACATTAAAAACATA 
61 + _ * + + 1 + m 

ACATATTTAATAAATAGAACTTTCaCCCTACGGATTTTTGCTTCTTGTAATTTTTGTAT 



TATTTGCACCGTCTAATGGATTTATGAAAAATCATTTTATCAGTTTGAAAATTATGTATT 
121 ♦ 1 ♦ + , + 180 

ATAAACGTGGCAGATTACCTAAATACTTTTTAGTAAAATAGTCAAACTTTTAATACATAA 

H 

K i M T N 

n n b a I 

I f o q a 

1 12 1 3 

ATGATAAGAAAGGGAGGAAGAAAAATGAATCCGAACAATCGAAGTGAACATGATACAATA 
181 1 f + 4 + 240 

TACTATTCTTTCCCTCCTTCTTTTTACTTAGGCTTGTTAGCTTCACTTGTACTATGTTAT 
START MNPNNRSEHDT I - 



FIG.5A 



MM B N N 

an o 1 I 

el na a 

2 1 1 h 3 

AAAACTACTGAAAATAATGAGGTGCCAACTAACCAT6TTCAATATCCTTTAGCGGAAACT 

IU\ * *■ 4 4 4 4 300 

TTTTGATGACTTTTATTACTCCACGGTTGATTGGTACAAGTTATAGGAAATCGCCTTTGA 

K T T E N N E V P T N H V tt Y P L A E T - 

M DM MP 

a r b as 

e a o e t 

112 2 1 

CCAAATCCAACACTAGAAGATTTAAATTATAAAGAGTTTTTAAGAATGACTGCAGATAAT 

301 - f 4 4 4 4 4 360 

GGTTTAGGTTGTGATCTTCTAAATTTAATATTTCTCAAAAATTCTTACTGACG7CTATTA 

PNPTLEDLNYKEFLRMTADN - 

M A 
a I 
e u 
1 1 

AATACGGAAGCACTAGATAGCTCTACAACAAAAGATGTCATTCAAAAAGGCATTTCCGTA 
361 + + + — «. * 1 i,20 

TTATGCCTTCGTGATCTATCGAGATGTTGTTTTCTACAG7AAGTTTTTCCGTAAAGGCAT 
NTEALDSSTTKDV I Q K G I SV - 



FIG.5B 



s 

a AMS H HH 
u vat p ha 
3 rey h ae 
A Z11 t 12 
/ 

GTAGGTGATCTCCTAGGCGTA6TAGQTTTCCCGTTTGGTGGAGCGCTTGTTTCGTTT7AT 

421 * f f * 4 4 480 

CATCCACTAGAGGATCCGCATCATCCAAAGGGCAAACCACCTCGCGAACAAAGCAAAATA 

VGDLLGVVGFPFGGALVSFY - 



D BH M 

r aa b 

ale o 
1 13 2 

/ 

ACAAACTTTTTAAATACTATTTGGCCAAGTGAAGACCCGTGGAAGGCTTTTATGGAACAA 

481 + + — + * ♦ + 540 

TGTTTGAAAAATTTATGATAAACCGGTTCACTTCTGGGCACCTTCCGAAAATACCTTGTT 
TNFLNTIWPSEDPWKAFMEtt - 
E S 

c E a A AM 

0 t u I la 
P o 3 u u e 

1 B A 1 13 

GTAGAAGCATfGATGGATCAGAAAATAGCTGATTATGCAAAAAATAAAGCTCTTGCAGAG 
541 + + „ + + * + 600 

CATCTTCGTAACTACCTAGTCTTTTATCGACTAATACGTTTTTTATTTCGAGAACGTCTC 
VEALMDQK i ADYAKNKALAE - 



FIG.5C 



s 

DqH T M N 

ruo q b I 

a9e q o a 

263 1 2 3 

/ 

TTACAGGGCCTTCAAAATAATGTCGAAGATTATGT6AQTGCATTGAGTTCATGGCAAAAA 
601 + * ♦ + + + 660 

AATGTCCCGGAAG7TTTATTACAGCTTCTAATACACTCACGTAACTCAAGTACCGTTTTT 
LQGLQNNVEDYVSALSSVQK - 



BS 

sc A 

h I 

NF u 

11 1 

/ 

AATCCTGTGAGTTCACGAAATCCACATAGCCAGGGGCGGATAAGAGAGCTG7TTTCTCAA 

661 4 4 4 4 4 4 720 

TTAGGACACTCAAGTGCTTTAGGTGTATCGGTCCCCGCCTATTCTCTCGACAAAAGAGTT 
NPVSSRNPHSttGRIRELFSQ - 



M 
n 
1 
1 

GCAGAAAGTCATTTTCGTAATTCAATGCCTTCGTTTGCAATTTCTGGATACGAGGTTCTA 

721 4 4 4 4 4 4 780 

CGTCTTTCAGrAAAAGCATTAAGTTACGGAAGCAAACGTTAAAGACCTATGCTCCAAGAT 
AESHFRNSMPSFAI SGYEVL - 



FIG.5D 



F 

B N An 
b d lu 
v e \ik 
1 1 1H 

TTTCTAACAACATATGCACAAGCTQCCAAtACACATTTATTTTTACTAAAAGACGCTCAA 
781 * + ♦ 4 + 4 840 

AAA6 ATT6TT GTAT ACGTQT T CQACG67T6TQTQTAAATAAAAATGATTTT CTGC GACTT 

FLTTYAQAANTHLFLLKDAQ - 

H M M 

g b b 

(too 
1 2 2 

ATTTATGGAGAAQAATGGGGATACGAAAAAGAAGATATTGCTGAATTTTATAAAAGACAA 

8M 4 + 4 4 i 4 900 

TAAATACCTCTTCTTACCCCTATGCTTTTTCTTCTATAACGACTTAAAATATTTTCTGTT 
IYGBEWGYEKED IAEFYKRQ - 

M N 

a n 
e I 
2 1 
CTAAAAC7TACGCAAGAATA7AC7GACCAT7G7GTCAAA7GGTATAA7GTTGGAT7AGAT 

901 4 4 +~ 4 4 4 960 

GATTTTGAATGCG7TCTTATATGACTGGTAACACAGTTTACCATATTACAACCTAATCTA 
LKLTQEYTDHCVKWYNVGLD - 

H 
i 

n 
f 
1 

AAATTAAGAGGTTCATCTTATGAATCTTGGGTAAACTTTAACCGTTATCGCAGAGAGATG 

961 + 4 4- 4 4 4 1020 

TTTAATTCTCCAAGTAGAATAC7TAGAACCCATTTGAAA7TGGCAATAGCGTCTCTCTAC 
KLRGSSYESWVNFNRYRREM - 



FIG.5E 



ACATTAACAGTATTAGATTTAATT6CACTATTTCCATT6TATGATQTTC66CTATACCCA 

1021 * f *• + + + 1080 

TGTAATTGTCATAATCTAAATTAACGTGATAAAGGTAACATACTACAAGCCGATATGGGT 

TLTVLOL IALFPLYDVRLYP - 

S H H 

aX i i 

uh n n 

3o f t 

AZ 1 2 

/ 

AAAGAAGTTAAAACCGAATTAACAAGAGACGTTTTAACAGATCCAATTGTCGGAGTCAAC 

1681 + * *~ * + + 1K0 

TTTCTTCAATTTTGGCTTAATTGTTCTCTGCAAAATTGTCTAGGTTAACAGCCTCAGTTG 

KEVK7ELTRDVLTDP IVGYN - 

DM AT. 
ds SQ 
et uq 
12 21 
/ / 
AACCTTAGGG&CTATGGAACAACCTTCTCTAATATAGAAAATTATATTCGAAAACCACAT 
1H1 + «. «. * * + 1200 

TTGGAATCCC CGATAC CTTGTTGGAAGAGATTATATCT7TTAATATAAGCT7TTGGTGTA 

NLRGYGTTFSNIENYIRKPH - 

E BS 

c T N sc 

0 fi 1 tr 
R a a NF 

1 1 k 11 

/ 

CTATTTGACTATCTGCATAGAATTCAATTTCACACGCGG7TCCAACCAGGATATTATGGA 

1201 4- * *- 4 4 + 1260 

GATAAACTGATAGACGTATCTTAAGTTAAAGTGTGCGCCAAGGTTGGTCCTATAATACCT 

LFDYLHR 1 QFHTRFQPGYYG - 



FIG.5F 



H S S 

i An H M a 

n vu p a u 

f a9 a e 3 

1 26 2 1 A 

/ 

AATGACT C TTT CAATTATTGGTCC66TAATTATGTTTCAACTAGACCAAGCATAGGATCA 
1261 * ♦ * — + + + 1320 

TTACTGAGAAAGTTAATAACCAGGCCATTAATACAAAGTTGATCTGGTTCGTATCCTAQT 
NDSFNYWSGNYV ST R P S I G S - 
E P 

t f R 

0 I s 
P M a 

1 1 1 
AATGATAT AATCACATC7 C C ATT C T ATGG AAAT AAAT C CAG7GAAC C T GT AC A AAATTT A 

1321 + 4 4 * + 4 1380 

TTACTATATTAGTGTAGAGGTAAGATACCTTTATTTAGGTCACTTGGACATGTTTTAAAT 

NO I ITSPFYGNKSSEPVQNL - 

E 

c H 

0 a 
P e 

1 3 
GAATTTAATGGAGAAAAAGTCTATAGAGCCGTAGCAAATACAAATCTTGCGGTCTGGCCG 

13B1 f + + ♦ * + mo 

CTTAAAnACCTCTTTTTCAGATATCTCGGCATCGTTTATGTTTAGMCGCCAGACCGGt 
EFNGEKVYRAVANTNLAVWP - 



FIG.5G 



s 

M Ba 
q cu 
e 13 
3 1A 

/ 

TCCGCTQTATATTCAGGTGTTACAAAAGTGGAATTTA6CCAATATAATGATCAAACAGAT 

4 4 4 4 4 4 1500 

AGQCGACATATAAGTCCACAATGTTTTCACCTTAAATCGGTTATATTACTAGTTTGTCTA 

SAVYSGVTKVEFSQYNDUTD - 

H H 

R R i HT AP i 

s 5 n hh I v n 

a a f aa uu f 

1 11 11 12 1 

/ / 

GAAGCAAGTACACAAACGTACGACTCAAAAAGAAATGTTGGCGCGGTCAGCTGGGATTCT 

1501 4 4 4 4 4 4 1560 

CTTCGTTCATGTGTTTGCATGCTGAGTTTTTCTTTACAACCGCGCCAGTCGACCCTAAGA 
EASTQTYDSKRNVGAVSWDS - 



S 

CaT M XM M N 

liia n ba n I 

a3q I ae I a 

1A1 1 11 1 3 

/ 

ATCGATCAATTGCCTCCAGAAACAACAGATGAACCTCTAGAAAAGGGATATAGCCATCAA 

1561 4 4 4 4 4 4 1620 

TAGCTAGTTAACGGAGGTCTTTGTTGTCTACTTGGAGATC7T7TCCCTATATCGGTAGTT 
fDQLPPETTDEPLEKGYSHQ - 



FIG.5H 



H 

H iH 
n np 
I to 
1 21 

/ 

CTCAATTATGTAATQTGCTTTTTAATGCAGGGTAGTAGAGGAACAATCCCAGTGTTAACT 

1621 + * ♦ 4 * 4 1680 

GAGTTAATACATTACACGAAAAATTACGTCCCATCATCTCCTTGTTAGGGTCACAATTDA 

LNYVMCFLMQGSRG7 I PVLT - 

H 

A N i AT 

c I n sa 

c a f uq 

1 3 1 21 

/ 

TGGACACATAAAAGTGTAGACTTTnTAACATGATTGATTCGAAAAAAATTACACAACTT 

16B1 ♦ + 4 4 4 4 1740 

ACCTGTGTATTTTCACATCTGAAAAAATTGTACTAACTAAGCTTTTTTTAATG7GTTGAA 

WTHKSVDFFNHIDSKKITttL - 

B P S 

M s ADpAMaS H 

a p vruvaut n 

e M aoMre9y I 

3 1 2212161 1 

// // 

CCGTTAG7AAAGGCATATAAGTTACAATCTGG7GCTTCCGTTGTCGCAGGTCCTAGGTTT 
174,1 + ♦ * + + + 1800 

GGCAATCATTTCCGTATATTCAATGTTAGACCACGAAGGCAACAGCGTCCAGGATCCAAA 
PLVKAYKLQSGASVVAGPRF - 



FIG.5I 



E F 

c n M 

0 U 0 

R 4 e 

V H 3 

ACAGGAGGAQATATCATTCAAT6CACAGAAAATGGAAQTGCGGCAACTATTTACQTTACA 

1801 f 4 4 4 4 4 I860 

7G7CC7CC7C7A7AG7AAG7TACG7G7C7777ACC77CACGCCG77GA7AAA7GCAA7G7 
TGGDI IQCTENGSAATIYVT - 

E 

H R F T AM c D 

p so a la o d 

q a k q us R e 

2 11 1 11 1 1 

CCGGATGTGTCGTAUCTCAAAAATATCGAGCTAGAATTCATTATGCTTCTACATCTCAG 

1861 4 4 4 4 4 4 19Z0 

GGCCrACACAGCATGAGAGTTTTTATAGCTCGATCTTAAGTAATACGAAGATGTAGAGTC 
PDVSYSQKYRAR I HYASTSQ - 

B 

D B Ns T 

d a lp a 

e n a1 q 

1 1 42 1 

ATAACATTTACACTCAGTTTAGACGGGGCACCATTTAATCAATACTATTTCGATAAAACG 
1921 f + 4 4 4 1980 

TATTG7AAATGTGAGTCAAATCTGCCCCGTGGTAAATTAGTTATGATAAAGC7ATTTTGC 

I TFTLSLDG A P FNQYYFOKT - 



ATAAATAAA6GAGACACATTAACGTATAA7TCATTTAATTTAGCAAGTTTCAGCACACCA 

1981 1. 4 4 4 4 4 2040 

7A77TA777CC7C7G7G7AA7TGCA7A77AAG7AAA77AAA7CG77CAAAG7CG7G7GG7 
INKGD7L7YNSFNLASFS7P - 



FIG.5J 



AT H AM 

sa g ha 

uq a ae 

21 1 23 

/ 

TTCGAATTATCA6GGAATAACTTACAAATA6GC67CACAGGATTAA6TGCTGGAGATAAA 

2041 + ♦ + 4 4 + 2100 

AAGCTTAATAGTC C CTTATTGAATGTTTAT C CGtAGTGTC CTAATTCACGAC CTCTATTT 

FELSGNNLQI GVTGLSAGDK - 

X H 
m o 
n e 
1 1 
GTTTATATAGACAAAATTGAATTTATTCCAGTGAATTAAATTAACTAGAAAGTAAAGAAG 

2|01 4 4 4 * 4 4 2160 

CAAATATATCTGTTTTAACTTAAATAAGGTCACTTAATTTAATTGATCTTTCATTTCTTC 
VYIDKIEFIPVNx STOP 

M H 

a b 

e o 

3 2 

TAGTGACCATCTATGATAGTAAGCAAAGGATAAAAAAATGAGTTCATAAAATGAATAACA 
2161 + + + + + + 2220 

ATCACTGGTAGATACTATCATTCGTTTCCTATTTTTTTACTCAAGTATTTTACTTATTGT 



M 
b 
o 
2 

TAGTGTTCTTCAACTTTCGCTTTTTGAAGGTAGATGAAGAACACTATTTTTATTTTCAAA 

2221 4 4 4 4 4 4 2280 

ATCACAAGAAGTTGAAAGCGAAAAACTTCCATCTACTTCTTGTGATAAAAATAAAAGTTT 



FIG.5K 



0 0 
r r 
a a 

1 1 
ATGMGGAAGTTTTAMTATGTAATCATTTAAAGGGAACAATGAAAGTAGGAAATAAGTC 

2281 * * + + + ♦ 2340 

TACTTCCTTCAAAATTTATACATTAGTAAATTTCCCTTGTTACTTTCATCCTTTAT7CAG 

S 
s 

P 
1 

ATTATCTATAACAAAATAACCATTTTTATATAGCCAGAAATGAATTATAATATTAATCTT 

2341 * „ «. * 4 ♦ 2400 

TAATAGATATTGTTTTATTGGTAAAAATATATCGGTCTTTACTTAATATTATAATTAGAA 

H 

A 0 iH S 

I d ng s 

u e fa p 

1 1 11 1 

TTCTAAATTGACGtTTTTCTaAACGTTCTATAGCTTCAAGACGCTTAGAATCATCAATAT 
2401 + * + * + * 2460 

AAGATTTAACTGCaAAAAGAtnGCAAGATATCGAAGTTCTGCGAATCTTAGTAGTTATA 

H 

A A T i B 

c I a n g 

cu q f 1 

111 1 2 

TTGTATACAGAGCTGTTGTTTCCATCGAGTTATGTCCCA7TTGATTCGCTAATAGAACAA 
2461 * «. + 4 + + 2520 

AACATATGTCTCGACAACAAAGG7AGCTCAATACAGGGTAAAC7AAGCGATTATCTTGTT 



FIG.5L 



s 

qX M F 

uh n o 

3o I k 

A2 1 1 
// 

GATCTTTATTTTCGTTATAAT6ATTG6TTCCATAABTATG6C6TMTTTATGAQ6GCTTT 

2521 4 4 4 4 4 4 2580 

CTAGAAATAAAAGCAATATTACTAACCAACGTATTCATACCGCATTAAATACTCCCGAAA 



TCTTTTCATCCAAAAGCCAAGTGTATTTCTCTGTA 

2581 * 4 4 2615 

AGAAAAGTAOGTT TT CGGTT C AC ATAAAGAGAC AT 



FIG.5M 



B.tt PROTEINS - NATIVE k E.coli CLONES 


BAND MW 
No. (Kd) 


NATIVE E.eoii CLONES 

B.tt. pM0N5436 pM0N5456 pMON5460 

pM0N5450 


1 73 

2 71 




3,3' 67 
4 66 




DIAGRAM OF B.tt. PROTEINS. B.tt. PROTONS PRODUCED BY Bacillus 
Ihun'ngiensis var. Tenebrhnis and Ccafi JM101 (pM0N5436, 
pM0N5456, pMON5450, pM0N5460) WERE RESOLVED ON 9% SDS-PAGE 
AND THE RESPECTIVE PATTERNS ARE SHOWN. 


FI6.6 



N-TERMINI OF B.t.t. PROTEINS 

12 3 3' 

If f ? 

1 MNPNNRSEHD TIKTTENNEV PTNHVGYPLA ETPNPTLEDL NYKEPLRMTA 
k 

51 DNNTEALDSS TTKDVIQKGI SWGOLLGW GFPFGGALVS FYTNFLNTIW 
101 PSEDPWKAFM EQVEALMDQK IADYAKNKAL AELQGLQNNV EDYVSALSSW 
151 QKNPVSSRNP HSOGRIRELF SQAESHFRNS MPSFAISGYE VLFLTTYAQA 
201 ANTHLFLLKD AQIYGEEWGY EKEDIAEFYK RQLKLTQEYT DHCVKWYNVG 
251 LDKLRGSSYE SWVNFNRYRR EMTLTVLDLI ALFPLYDYRL YPKEVKTELT 



N-TERMINI OF THE UNIQUE B.t.t. PROTEINS PRODUCED 
IN EITHER B.t.t. AND/OR E. COLi WERE DETERMINED BY 
AMINO ACID SEQUENCING. THE ARROWS AND ASSOCIATED 
NUMBERS CORRESPOND TO THE FIRST AMINO ACID OF THE 
PROTEINS DESCRIBED IN FIG. 6. 



FIG.7 



PstI 



Nco I 



L 



EcoRI 



Hpal EcoRI 
EcoRV / XmnI 



^ EcoRV^/ 



Ball Hindi: 
I I 



START 



!7S9 = Tox+ 



STOP 



Bgll HindU 




S 

AW BoX 

lati guh 
aee 13o 
111 2A2 

/ // 

GCMCMTC CCAC7GTTTA6TAG6TAGC7AQC CA6AT CTTTATTT 

f + f f 

CCTTGTTAGGGTCACAAATCATCCATCGATCGGTCTAGAAATAAA 
GTIPVFSR-LARSLF 
491 



pMON 5U1 = Tax 



Bgll Hindi! 




S 

AMN BoX 
tflh guh 
m 13o 
111 2A2 
/ // 

TTACAGGCGQAGATTAOTAfiGTAGCTACCCAGATCTTTAnTTC 

4— -4 4 4 

AArGTCCGCCTGTMTCATCCATCGATCGGTCTAGAAATAAMG 
T 6 6 D - - V A S a I F I F 

Y 



J 



FIG.8A 



5W9 = Tox 



BglX Hindu 




0 H AHN BiX 

d a iih gab 

e e uh 13a 

t i tii m 

i // 

CTCA(nnA«CGQGGCTA(nAG5TAGCTACCCAGATCTnAnT 



GAGTtAAATCTCCCCCGATCATCCATCGAKGffTCTAGAAATAAA 
LSLDGASR-LARSLF 
SS2 



Bgll Hindi 



pHON 5448 = fox " 




m BaX 

1oh gull 

lee 13o 

111 w 



GTTTATATAGACAAAATTGAATTTAGTAG6TAGC TAG C CAGATC TT T ATTTT 



CAAATATATCTETnTAACTTAAAT CATC CATCGATC GGTCTAGAAATAAAA 
VYIDKIEFSR-LARSLF 



THE INSERTS SHW THE ACTUAL AMINO ACID 
SEQUENCE OF THE ALTERED B.t.t. PROTEINS. 



FIG.8B 



PstI 



Ncor 



L 



EcoRI 



Hpal EcoRI 
EcoRV / XmnI 
i 



^ EcoRV I 



V 
SIQP 



Bgll Hindi: 
I I 



START 



175 J = Tox* 



Ml 



Ncol 



5461 -- \n 



' H P 

a s 
e t 
2 1 

TATAAAGAGfTTTTAAGAAT/kACTGCAGATAATAATA 

f + «.+ + 

ATAnrCTCAWttnCTUTTttCGTCTATWTAT 

YKEPLRITADNNT 
U 



Mctl 




NS NH F HA 

ct I b o o I 

oj a o k c u 

11 3 2 1 11 

/ 



CCATGCATGCMJATAATAATACGGAAGCACTAGATAGCTCT 

-f + 1 f 

6GTACCTACGTCTATTATTATGCCTTCGTCATCTATC6AGA 
MDADNNTEAIOSS 
41 



FIG.9A 



.A. 



(S-tyl) 




pHON 5452 ■- Tix + 



CCATGCTAGGAGTAGTAGQTTTCCCGTTTGTGGAGCGCTTG 



6CTACGATCCTCATCATCCAAAGGGCAAACACCTCGC5AAC 
HLGVVGFPPVERL 
77 




ptUH 5417 = Tm " 



CCATG6CAATTTGGCCAAGTGMGAC 



GGTACCGTTAAACCGGTTCACTrCTG 
N A I V P S E D 
H 



FIG.9B 



THE INSERTS SHW THE ACTUM. AMINO ACID 
SEQUENCE OF THE ALTERED B.Lf . PROTEINS. 



SUMMARY OF N-TERWNUS AND C-TERMINUS TRUNCATIONS OF THE B.U TOXIN 



1 


MDPNNRSEHD 


TIKTTENNEV 


PTNHVQYPLA ETPNPTLEDL NYKEFLRMTA 








a 5456+ 


51 


DNNTEALDSS 


TTKDYIQKGI 


SWGDLLGW GFPFGGALVS FYTNFLNTIV 








a 5452+ a 5467 


101 


PSEOPWKAFM 


EQVEALMDQK 


IADYAKNKAL AELQQLQNNV EDYVSALSSW 


151 


QKNPVSSRNP 


HSQGRIRELF 


SQAESHFRNS MPSFAISGYE VLFLTTYAQA 


201 


ANTHLFLLKD 

nil 1 1 ili wtki\u 


AQIYGEEVQY 


EKEDIAEFYK RQLKLTQEYT DHtVKVYNVfi 

LI\LU 1 nl»l 1 l\ l\«LI\L 1 1 1 UlllViMf 1 W¥ U 


251 


LDKLRGSSYE 


SWVNFNRYRR 


FMTLTVini 1 AlFPIYnVRI YPKFVKTFI T 

LIMLlYLULf nLrrLlUTnL Irl\LVl\lLLl 


101 


pnvi top i vn 


VUUI BfiYfiTT 
vnnlkuiui i 


F^MIFNYIBK PHIFT1YIHBI HFUTOFflPfiY 
ion i cm ircrv rnLruiLnrci UrniKrUrUi 


351 


YGNDSFNYVS 


GNYVSTRPSI 


GSNDIITSPF YGNKSSEPVQ NLEFNGEKVY 


(.01 


RAVANTNLAV 


WPSAYYSGVT 


KVEFSQYNDQ TDEASTQTYD SKRNVGAVSW 


451 


DSIDQLPPET 


TDEPLEKGYS 


H0J.NYVMCFL MQ6SRGTIPV LTWTHKSVDF 








4 5438- 


501 


FNMIDSKKIT 


QLPLVKAYKL 


QSGASWAGP RFTGGDI IQC TENGSAATIY 








A 5441- 


551 


VTPDVSYSQK 


YRARIHYAST 


SQITFTLSLD GAPFNQYYFD KTINKGDTLT 








4 5449- 


601 


YNSFNLASFS 


TPFELSGNNL 


ttlGVTGLSAG DKVYIDKIEF IPVN 



4 5448- 

FIG. 10 
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Bglll 

Hlndlll 



MUTAGENESIS 
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TAA 
BglH 

4- Hlndlll 



MUTAGENESIS WITH 
bt-tctern 



t 




orlV 
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TESTS' 



m 

.as. 




Stui 




NOS-NPTII-NOS 



EcoRI 
Clal 
Bgin 



RK2 

REPLICON 



EcoRI + Clal 



T4 DNA LIGASE 

NOS-NPTII-NOS 
EcoRI 

MAS PROMOTER 
Clal 




RK2 ^ Hind III 
REPLICON 



Bglll 



T4 DNA LIGASE 



MAS PROMOTER 




EcoRI 



EcoRI + Clal 



ISOLATE 1.5KbEcoRI-ClaI 
MAS PROMOTER FRAGMENT 




NOS-NPTII -NOS 

CaMV 35S 

Bglll 

NOS 3' 
BanHI 

RK2 

REPLICON 
Bglll + BanHI 

t 

ISOLATE 300bp Bglll-BanHI 
NOS 3' FRAGMENT 

I 



FIG.15A 




NOS-NPTII -NOS 
EcoRI 

MAS PROMOTER 
Clai 

NOS 3' 
Bglll/BanHI 
Hindlli 




NOS-NPTII -NOS 



Hind HI 
Tr HOMOLOGY 
LIH 



RK2 
REPLICON 



StuI+HlndDI 



ISOLATE 3,5Kb Stul+Hlndlll 
FRAGMENT CONTAINING 
HAS PROMOTER -NOS 3' CASSETTE 



ColEl 
REPLICON 

Stul+Hlndffl 

t 

ISOLATE 7.7Kb 
Stul-Hlndlll FRAGMENT 




NOS-NPTII -NOS 



EcoRI 

MAS PROMOTER 
Clai 

BglH 
NOS 3' 
Bglll/BanHI 

^ X Hindlli 

REPLICON ^' HOMOLOGY 
LIH 



ColEl 
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DNA SEQUENCE FOR THE ENHANCED CoHV35S PROMOTER 
USED IN THE PREPARATION OF pMON893 



5' -AAGCTTGCAT GtCTGtAGGT 


CCGATlfGAG 


ACTTTTCAAC 


AAAGGGTAAT 


50 


ATCCGGAAAt CTCCKGGAT 


TCCATTGCCC 


AGCTATCTGT 


CACTTTAT7G 


100 


TGAAGATAGT GCAAAAQGAA 


GGTGGtTCCT 


ACAAATGCCA 


TCATTGCGAT 


150 


AAA6GAAAGG CCATCGTTGA 


AGATGCCTCT 


GCCGACAGTG 


GTCCCAAAGA 


200 


TGGACCCCCA CCCACGAGGA 


GCATCGTGGA 


AAAAGAAGAC 


GTTCCAACCA 


250 


CGTCTTCAAA GCAAQTGGAT 


TGATGTGA^G 


GTCCGATGfG 


AGACTTTTCA 


300 


ACAAAGGGTA ATATCCGGAA 


ACCTCCTCGG 


ATTCCATTGC 


CCAGCTATCT 


350 


GTCACTTTAT TGTGAAGATA 


GTGGAAAAGG 


AAGGTGGCTt 


CTACAAATGt 


wo 


CATCATTGCG ATAAAGGAAA 


GGCCATCGTT 


GAAGATGCCT 


CTGCCGACAG 


450 

■I J if 


TGG7CCCAAA GATGGACCCC 


CACCCACGAG 


GAGCATCGTG 


GAAAAAGAAG 


500 


ACGTTCCAAC CACGTC7TCA 


AAGCAAGTGG 


ATTGATGTGA 


T^TCTCCACT 


550 


GAtGTAAGGG ATGACGCACA 


ATCCCACTAT 


CCTTCGCAAG 


ACCCTTCCTC 


600 


TATATAAGGA AGTTCATTTC 


ATTTGGAGAG 


GACACGCTGA 


CAAGCTGACT 


650 


CTAGCAGATC T - 3' 








66f 



* BRACKETED SEQUENCE INDICATED DUPLICATED ENHANCES SEQUENCE 



FIG. 18 



